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~~ Outstanding science with a Great 
" Observatory 


: = WiETaala) Ge Weisskopt 
(NASA/Marshall Space Flight Center) 


- Wichita State, Oct 31 2017 


e Why X-ray Astronomy is so important 


¢ NASA's Great Observatory Program 

eA (very) brief history of X-ray astronomy 
am at=m ele] ile |}ale me) mialcm@)ess\-1aVc- 110) AV, 

e Launch, deployment, first light! 
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¢ Most of the matter that we “see” in the universe is via 
its X-ray emission 

e The bulk of this matter is the hot, X-ray-emitting gas 
in the great galaxy clusters 
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CONFIGURATION 


Simple detector 
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brightest X-ray sources 
Discovery of the pulsing 
“accretion-powered” X-ray 
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e¢ Neutron stars and the first 
black hole — 
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First X-ray telescope for non- © 
solar observations 
A forerunner of Chandra 
e¢ X-ray telescope 
¢ Multlple detectors 
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Showed that every known 
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object, or a subset, was a | 

source of X-rays 


a Astronomy 
and Astrophysics 
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4 Nested Paraboloids 
4 Nested Hyperboloids 
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Optics: Coated, Assembled & Aligned 
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Include the Upper Stage 


The longest and heaviest payload ever launched by the Shuttle 
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The Launch — July 23 1999 | 


Beyond the Sky 
Words and Music by Judy Collins 


And we will fly beyond the sky 
Beyond the stars beyond the heavens 
Beyond the dawn we'll carry on 
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To those who fly - we sing to you 
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From above, with radiation belts & Side view, showing radiation belts 
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First light! 
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Temperature increases from 
red to blue 
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Expansion slowing more 
than expected: ~30% of 
energy accelerating cosmic 
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Planets and their Moons susie s 
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The Crab Nebula anc its Pulsar F ( 


e First view of the inner 
alate} 
e Pulsar is always on 
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Green — Radio 
Blue-white — X-ray 
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Colliding clusters 0 of ¢ 


Blue — most of the mass 
Pink — normal X-ray emitting matter 
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Growth of clusters.» — ; : 
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Chandra is well-matched to capabilities of major observatories at 
all wavelengths, making it critically important for providing a more 
complete view of many phenomena 


¢ Galaxy cluster Zwicky 8338. - 
¢ Z=0.050 te ae 
¢ Blue X-ray an 
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¢ Gas fully stripped fromthe =, ; 
companion galaxy ae 

¢ Longest tail seen 


¢ Bow shock? pire 
¢ Gas cooler than the ICM + ’. eee 


No other X-ray observatory, now or in the foreseeable future, 
approaches Chandra’s angular resolution and sensitivity for X-ray 
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¢ Serendipitous but not 
unexpected discovery of an 
X-ray jet 
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e Not seen in the radio 
e New population? 


The 2002 Nobel Prize Riccardo Giacconi 
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